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© Drive unit for rotary drum sprinkler irrigation devices. 



© A drive unit for sprinkler irrigation devices of 
drum type comprises a turbine (6) directly coupled 
to a four-speed reduction gear unit (13) having a 
maximum step-down ratio of between 1:650 and 
1:800 and a minimum step-down ratio of between 



1:150 and 1:90, the output pinion (14) of said four- 
speed reduction gear unit engaging with a step-down 
ratio of between 1:17 and 1:27 a ring gear (15) rigid 
with the drum (3) on which the hose (33) is wound. 
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Increasingly widespread use is made of sprin- 
kler irrigation devices comprising a stationary trol- 
ley supporting a rotary drum on which a certain 
quantity of hose is wound in layers formed from 
successive turns, to be connected at one end to a 
pressurized water feed pipe and fixed at its op- 
posite end to a skid or carriage, where it is con- 
nected to a sprinkler which is rigid with the carriage 
and is arranged to distribute the water over the 
land surface. 

One of the main problems in constructing said 
known type of sprinkler irrigation device is to de- 
sign a suitable drive unit, which must have the 
following special characteristics: 

- firstly, its speed must be adjustable over a 
wide range so that the sprinkler carriage can 
be moved at a speed suitable for distributing 
the required water quantity over the land sur- 
face; 

- secondly said speed must be very precisely 
adjustable to the extent of remaining constant 
while successive layers of hose are wound 
onto the drum, these obviously increasing the 
winding diameter. 

Sprinkler irrigation devices are known in which 
the drum is rotated by a hydraulic turbine, which 
must necessarily be coupled to a speed variator. 

The speed variator is required in order to de- 
termine the basic speed at which the drum winds 
the hose within said fairly wide range, whereas 
auxiliary devices vary said basic speed by a small 
quantity as each new hose layer is formed on the 
drum. 

This classical arrangement has however se- 
rious drawbacks due firstly to the poor efficiency of 
available speed variators, which require a very 
large quantity of water to be fed to the turbine to 
obtain the necessary power for dragging the sprin- 
kler carriage towards the drum. 

Secondly they are particularly cost-sensitive in 
that speed variators suitable for use on these de- 
vices are very expensive. 

It has so far not been possible to stray from 
this classical arrangement because of the serious 
limitation placed on the designer of having to pro- 
vide effective hose winding within a wide speed 
range. 

The object of the present invention is to pro- 
vide drive means for hose winding drums of sprin- 
kler irrigation devices which solve the aforesaid 
problems in a simple and economical manner, by 
not only involving a comparatively much lower cost 
than devices using a speed variator but also pro- 
viding a considerably greater mechanical efficien- 
cy. 

It should be noted that the mechanical effi- 
ciency, which at first sight may seem of little im- 
portance, acquires considerable importance when 



the irrigation takes place through a very long hose 
network, with consequently related pressure drops, 
so that the poor efficiency of a speed variator, 
often used at the maximum step-down ratio, results 

5 in such a power absorption as to involve an un- 
recoverable loss of feed water pressure to below 
the acceptable limit. 

This object is attained according to the inven- 
tion by providing in parallel with the main irrigation 

io water feed a turbine directly coupled to a speed 
reduction gear unit with four different possible ra- 
tios, which can be selected by operating an exter- 
nal lever. 

Basically, this represents a four-speed gearbox 
75 acting as a reduction gear unit comprising an out- 
put shaft which rotates within the required speed 
range for correct operation of the sprinkler irrigation 
device. 

The merits and operational and constructional 
20 characteristics of the invention will be more appar- 
ent from the detailed description given hereinafter 
with reference to the accompanying drawings. 
Figure 1 is a side view of a sprinkler irrigation 
device of the type in question, with the invention 
25 applied; 

Figure 2 is a front view thereof. 
Said figures show a frame 1 mounted on 
wheels 2 and supporting a winding drum 3 for the 
hose 33. 

30 A water feed pipe 4 is coupled to the hub of 
said winding drum by a special rotary coupling, not 
visible in the figure but of known type, and is 
connected to a source of pressurized water, which 
can be distant. 

35 To the side of the drum 3 there extends from 
the pipe 4 a branch 5 which tangentially feeds a 
turbine 6, the central discharge 7 of which is re- 
turned via the pipe 8 to the main pipe 4. 

The straight part 44 of the pipe 4 lying be- 

40 tween the branch 5 and the pipe 8 comprises a 
gate valve 9 manually adjustable by means of a 
handwheel visible in the figure, to regulate by its 
degree of opening or closure the quantity of water 
deviated towards the turbine. 

45 Said valve 9 is bypassed by a small tube 10 

which can be partially opened or closed by a ball 
valve 1 1 operated by a feeler 1 2 which senses the 
number of layers of hose 33 wound on the drum. 
As a layer forms, the ball valve 1 1 is progres- 

50 sively opened to correspondingly reduce the feed 
to the turbine 6, and thus reduce the rotational 
speed of the drum so that the hose winding speed 
remains constant. 

With reference to Figure 2 it can be seen that 

55 the output shaft of the turbine 6 is directly con- 
nected to a reduction gear unit 13. This reduction 
gear unit will not be described in detail as it is of 
totally usual type. 
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The output shaft of said reduction gear unit 13 
comprises a pinion 14 which directly engages 
toothing 15 provided on one of the two lateral 
edges of the drum 3. 

The reduction gear unit 13 offers four possible 5 
step-down ratios which can be chosen at will by an 
externally operable lever 16. 

In the illustrated example, which shows a sprin- 
kler irrigation device of medium size, the turbine 
can be adjusted to operate at an r.p.m. of between 10 
300 and 1200, depending on the feed water pres- 
sure and flow and the position of the gate valve 9. 

The reduction gear unit shown offers four pos- 
sible step-down ratios, of which the highest is 
1:720 and the lowest is 1:111, the other two being 75 
between these, the step-down ratio between the 
pinion 14 and the ring gear on the drum periphery 
being 1 :23. 

This provides an operating range for the sprin- 
kler irrigation device, in terms of advancement 20 
speed, of between about 5 and about 150 metres 
per hour. 

Claims 

25 

1. A drive unit for sprinkler irrigation devices of 
drum type, as heretofore described, charac- 
terised by comprising a turbine (6) directly 
coupled to a four-speed reduction gear unit 

(13) having a maximum step-down ratio of 30 
between 1:650 and 1:800 and a minimum step- 
down ratio of between 1:150 and 1:90, the 
output pinion (14) of said four-speed reduction 
gear unit engaging with a step-down ratio of 
between 1:17 and 1:27 a ring gear (15) rigid 35 
with the drum (3) on which the hose (33) is 
wound. 

2. A unit as claimed in claim 1, characterised in 

that the turbine (6) is connected in parallel with 40 
the main water feed pipe (4) to the drum, there 
being provided, in that part of said main pipe 
between the two points from which the turbine 
branches, a manually operable gate valve (9) 
able to vary the flow of water through said 45 
main pipe. 

3. A unit as claimed in the preceding claims, 
characterised in that said gate valve is by- 
passed by a pipe of smaller diameter contain- 50 
ing a ball valve (11) which can be opened and 
closed by a lever connected to a feeler (12) 
sensitive to the number of layers of hose (33) 
present on the drum. 
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